minimal amounts of MeOH or CH 3 CN was performed using a Christ-Alpha-2-4 lyophilizer attached to a high vacuum pump and a Christ RCV-2-18 ultracentrifuge. UV-Spectra for determining the concentration of fluorophore-labeled peptides were recorded with a Thermo Scientific Nanodrop 2000c.
Cells. Baby hamster kidney (BHK) fibroblasts were used for the expression of SNAP-25, syntaxin 1 and syntaxin 13. BHK cells were cultured in Dulbecco's Modified Eagle Medium (DMEM, Life Technologies, Darmstadt, Germany) supplemented with 10% tryptose phosphate, 5% fetal calf serum (FCS), 2 mM L-glutamine, 60 U/mL penicillin, and 60 U/mL streptomycin.
Constructs.
The vector pCMV t-RNA-PylRS WT was a gift from Dr. Edward Lemke (EMBL, Heidelberg) and was used as previously described. [5] For the fluorescent protein constructs from Figure S1 , plasmids containing GFP (SNAP-25, syntaxin 13) and YFP (syntaxin 1) at the C-terminus were used. In the rest of this work, pN1
vectors that contain an Ochre stop codon (TAA) immediately after the Amber codon, and no FP (fluorescent protein) tag, were employed.
The plasmids encoding for SNAP-25B (pEYFP-C1) and syntaxin 1A (pEYFP-N1) were a gift from Professor Thorsten Lang (LIMES Institute, University of Bonn, Germany). SNAP-25 was subcloned into a pEGFP-N1 (Clontech) vector. Both SNAP-25 (in pEGFP-N1) and syntaxin 1 (in pEYFP-N1) constructs were subjected to site-directed mutagenesis. Their respective variants lacking the fluorescent protein moieties (pN1) were obtained by enzymatic restriction with appropriate enzymes, followed by the introduction of Ochre stop codons after the coding sequence.
The plasmid for syntaxin 13 (pET28a) was a gift from Professor Reinhard Jahn (Max Planck Institute for Biophysical Chemistry, Göttingen, Germany). The syntaxin 13 gene was directly subcloned into pEGFP-N1 and pN1 vectors containing Amber stop codons in the linker region in front of the GFP sequence (pEGFP-N1) or in the residual linker region after the enzymatic excision of GFP (pN1).
Methods

Solid Phase Peptide Synthesis
Manual SPPS of peptide 3 was performed under microwave irradiation starting with a 50 µmol scale on a Fmoc-Gly-preloaded Sieber amide resin (0.76 mmol/g). The resin was swollen in a BD syringe (Becton Dickinson, Fraga, Spain) for 2 h in DMF, and by washing with DMF (3×), DCM (3×) and NMP (3×), before starting the coupling cycle by microwave Site-directed mutagenesis. Site-directed mutagenesis primers were designed to introduce Amber stop codons (TAG) using the QuikChange Site-Directed Mutagenesis Kit II (Stratagene); protocols were applied according to the instructions of the manufacturer.
Consult Figure S1 for more details on the positions of the mutations. Eppendorf tubes, and subsequently mixing the two and incubating them for 20 min. The mixture was applied on the cells, which were incubated at 37 °C for 18 h. Refer to Figure S5 for an overview of the experimental timeline. The medium was exchanged to normal DMEM 2 h prior to fixation.
The samples were embedded in LR White resin (London Resin Company Ltd, Berkshire, England) as previously described [6] . The LR White-embedded samples where cut using an EM UC6 ultramicrotome (Leica Microsystems) into 200 nm samples that were then mounted on silicone wafers.
Confocal microscopy. Multichannel confocal images were taken with a Leica TCS SP5 microscope (Leica Microsystems) using a 100× 1.4 N.A. HCX PL APO CS oil objective (Leica). To visualize the fluorophores, the following excitation lines were employed: an argon laser at a wavelength of 488 nm for Cy2, and a helium-neon laser at 633 nm for Star635. An AOTF filter (Leica) was used to select appropriate emission intervals. Signal detection was performed using photomultiplier tubes. Images were acquired at 7.5× zoom by scanning sequentially line-by-line at 1,000 Hz the two channels. Final images have a 1024×1024 pixels format with pixel size of 20.21×20.21 nm (for a 20.68×20.68 µm scanned area).
Secondary Ion Mass Spectrometry (SIMS).
NanoSIMS measurements were performed using a NanoSIMS 50L instrument (Cameca, Gennevilliers, France), installed at TUM HQ emission filter. In the red channel, Abberior Star635P fluorescence was detected using the 620/60 HQ excitation filter, the 660 LP Q beam splitter, and the 700/75 HQ emission filter.
All filters were produced by AHF (Tübingen, Germany).
Data analysis. All analyses were performed using self-written routines in Matlab (the Mathworks Inc, Natick, MA). The fluorescence and SIMS images were overlaid and corrected for drifts and for rotational misalignments. Circular regions of 9 pixels in diameter were then collected manually in the different images. The average fluorescence intensity, or the average isotopic counts, were determined, and plotted in Figures 3 and 4 . In Figure 3B the ratio between 19 F and 14 N was used, rather than the raw levels of 19 F, since it is less subjected to experimental variations in NanoSIMS imaging. We would also like to point out that the analysis of ratios, rather than absolute levels, is a routine procedure in SIMS.
Statistics. The student's t-test was used to assess the difference between the 19 F/ 14 N ratios in transfected versus non-transfected cells ( Figure 3B ). conditions. [7] Cleavage from the resin and simultaneous removal of protecting groups yielded crude peptide 3, which was purified by HPLC and characterized by high-resolution mass spectrometry. (C) Labeling of peptide 3 with Star635 NHS ester was accomplished under light exclusion in solution to yield SK155. This compound was purified by HPLC and characterized by high-resolution mass spectrometry. 
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